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NOTICE

When Government drawings, specifications, or other data are
used for any purpose other than in connection with a definitely
related Government procurement operation, the United States B
Government thereby incurs no responsibility nor any obligation
whatsoever, and the fact that the government may have formulated,
furnished, or in any way supplied the said drawings, specifications,
or other data, is not to be regarded by implication or otherwise
as in any manner licensing the holder or any other person or
corporation, or conveying any rights or permission to manufacture,
use, or sell any patented invention that may in any way be
related thereto.
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This report has been reviewed by the Information Office (OI) and
is releaseable to the National Technical Information Service (NTIS).
At NTIS, it will be available to the general public, including
foreign nations.

This technical report has been reviewed and is approved for
publication.
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Program Manager Mechanical Engineer
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organization please notify ASD/RAOF, W-PAFB, OH 45433 to help us
maintain a current mailing list".

Copies of this report should not be returned unless return is
required by security considerations, contractual obligations, or
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PREFACE

This report summarizes the results of identifying and
analyzing United States Air Force (USAF) aircraft hydraulic
accumulators. The goal was to identify an aircraft that had an
accumulator with high maintenance requirements and physical
characteristics similar to a newly designed low maintenance
accumulator. This aircraft would be used as the test-bed for the
new accumulator. The analysis was accomplished by USAF Reservel
Officers and sponsored by the Productivity, Reliability, Avail-
ability and Maintainability {(PRAM) Program Office of the Aeron-
~ autical Systems Division (ASD), Wright-Patterson Air Force Base,
Ohio 45433.

The work reported herein was performed during the period
March through April 1982, under the direction of the author,
Captain Carmine J. Forzono, USAFR (ASD/XOR).

The author wishes to thank the following reservists:

Major Thomas Gardner, Major Ron Harvey, Captain Franklin Denyse,
and 1Lt Fred Roberts for their assistancein compiling some of
the data found in this report. Appreciation is also extended to
Mrs. Emily Patrick (AFALD/PTD) for her help in obtaining many

of the requiredd drawings.
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SECTION I

INTRODUCTION

Included within this report is the descriptiorn of the
processés undertaken and the information gathered to identify
the test-bed aircraft for a new low maintenance accumulator.
The project required that all accumulators on USAF aircraft be
identified, their maintenance history be established, and their
diﬁensional characteristics be recorded. With these factors known,
a particular accumulator on a specific aircraft would be
recommended as the most favorable candidate for replacement with
the new low maintenance accumulator for flight testing.

1. Objective and Overall Approach

The goal was to identify a USAF aircraft that had an accum-
ulator with a poor maintenance history. It was hoped that the
identified accumulator would be compatible with the size of the
new low maintenance accumulator being developed by the Aero -
Propulsion Laboratory. Two of these new accumulators were being
built. Both were 100 cubic inches in volume. One was going to
be laboratory tested by the Aero Propulsion Laboratory, the other
flight tested. It is the latter one that this report addresses.
These two accumulators were developed as a result of the work
recorded in another report titled "Low Maintenance Hydraulic
Accumulator" (AFWAL-TR-81-2931). The AFWAL-TR-81-2031 report
contains detailed descriptions of the design of these low maint-
enance accumulators. A copy of the abstract from this report is

presented below:




"This report presents the results of a program to :‘
develop a low maintenance accumulator, compatible with Iy
current MS envelopes and competitive in cost with con- -
ventional accumulators. The purpose of the program was to L
select and develop a metal bellows corifiguration/concept to :
replace the conventional moving piston and seal of con- i
ventional accumulators. The selected bellows is of welded -
construction and welded in place to ‘allow bellows movement .«
identical to piston movement. The accumulator housing is '
of welded construction to eliminate all possible leak
points. The program goal was to develop an accumulator to
provide a ten year unserviced life. Test results indicate
an accumulator design id possible to achieve a!service life
of six to ten years based on installation on a F-16 aircraft."

2. Note 2

Tﬁere were a few constraints in this analysis to identify a ‘ﬁ

likely flight test aircraft for the new low maintenance accumulator. 2;

The first and most severe was that of time. The sponsor desired ‘ E?

2 quick response (no more than one month). It was hoped that an ;;

answer could be provided at the end of a two week reserve tour ;;

that began on 8 March 1982; however, due to computer run problems, E?

only a first-cut verbal answer was provided at that time. This ;f

report, written in the second week of April 1982, presents the ;E

= final recommendation. The time factor prevented a more extensive g;
gg search of technical orders and the acquiring of all accumulator éé
EE drawings, but this did ﬁot adversely effect tﬁe end results. ' 1;
;i Another constraint was finding an accumulator near 100 !ﬁ
ZE cubic inches in gas volume. Although 100 cubic inches was not . ?;
F‘ a firm requirement by PRAM Program Office, it was used as a norm. Eﬁ
: 2
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SECTION II

APPROACH

To accomplish the task of this report, five basic elements
had to be accomplished. Pirst, the USAF aircraft involved
had to be identified. Second, the accumulators on those
aircraft had to be identified. Third, the maintainenance data/
history of each accumulator had to be recorded. Fourth, part

numbers were needed to obtain drawings from which accumulator

sizes could be obtained. The last element involved the actual

review of information gathered and recommendation of an aircraft/
accumulator location for the new low maintenance accumulator.

1. Aircraft Involved

It was decided to investigate only accumulators on aircraft
that were relatively modern, in present use by the active USAF,
and potential candidates for some type of retrofit with these
new low maintenance accumulators, if practicable. The following

aircraft were selected:

RC~135A c-141

RC-135A & C c-130, B & E
WC-135B . F-111A, D, E & F-
A-7D FB-111A

A-10 F-15

B52G & H F-4C, D & E

c-5a F-16A & B

2.  Accumulator Identification

It was felt that the best approach toward identifying the
accumulators on each aircraft was to review the individual

aircraft Work Unit Code (WUC) Manuals. Each of these manuals is

Ainte Jiute Jton Rasdg fece Jhcant

- —»

N I SRR

OO JR:

4 aaa. 4 & a_.




dencoted as a technical order (T.0.) for each aircraft; eq,

T.O0. 1C-5A-06. They are all known as the Dash 6 T.0. for each
specific aircraft. An attempt was made at using other aircraft
T.0.8, like those dealing with hydraulic or landing gear
maintenance and description; however, these efforts were very
tedious ard proved unsuccessful. Also, by obtaining the WUC for
each accumulator, the task of obtaining maintenance data was
made easier.

3. Maintenance Data

The AFLC Q-D0S6B computer maintenance reporting system was
used in obtaining maintenance data on eéch accumulator. With
the WUCs known, it was just a matter of pulling microfiche
sheets from specific reports to obtain data.

The HQ AFLC/LOE (B06) report "Maintenance Actions, Man-hours
and Aborts by Work Unit Code" was the major report used. A
description of this report can be found in Appendix C. A sample
of the data presented in this B06 report is shown in Figure 1.
Each report contains data for six months. To provide a more
reliable Mean Time Between Maintenance (MTBM) figure, a two-
year time span was used. To accomplish this, four consecutive
six-month microfiche histories were recorded and used to get
the final two year MTBM.

Follow the steps and explanations below to better understand
the process.

(1) With the WUC and aircraft known, the B06 data was

obtained. For example, in Figure'l the aircraft is the RC-135A
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------

and WUC is 13 CBM. The six month average MTBM (Type -1) is 809.
The MTBM (total) figure is not used because it includes all
maintenance actions such as moving the accumulator to get to
another part. MTBM (Type -1) only includes mainterance actions
resulting from a failure. The total number of failures, "3",
and total operating time, "2425", was also recorded.

(2) Since the data shown in Figure 1 only provided six
. months of information, the previous three six-month periods of
data were also recorded for each accumulator on each aircraft.
The compiling of all this data, including the MTBM, number of
failures, and total operating time for six-month periods for
the accumulators, on all aircraft studied, is presented in
Appendix B.

(3) To get avtwo year average MfBM, the two year total
of cperating hours was divided by the two year total of failures.
These MTBMs are found at the bottom of each sheet presented in
Appendix B.

The original B06 and other D056 reports can be viewed or
obtained from Headquarters Air Force Logistics Command (HQ AFLC).
The AFLC personnel that provided assistance in obtaining these
reports were Chuck Gross and Bob Newman, of AFLC/LOEP, Wright-
Patterson Air Force Base (W-PAFB), Ohio 45433 ((513) 257-2257/
6060) .

4. Obtaining Part Numbers

Getting a match between the WUC, which leads to the

maintenance data, and a part number (P/N), was somewhat difficult.
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The personnel responsible for the D056 system advised that there
was no correlation in this report between WUCs and P/Ns. The
Illustrated Parts Breakdown (IPB) T.0.s were searched in an
effort to match up brief WUC descriptions with drawings in the
same IPBs to get P/Ns. This was extremely difficult and
unreliable. D056 personnel advised that the B05 report,
"Summarized Maintenance Actions for Selected WUCs", had in

it's output, part numbers. It should be recalled that P/Ns were
needed to get the drawings of the accumulators so that their
sizes could be obtained. A description of the B05 report and a
sample of its six month microfiche output can.be found in
Appendix C.

Unfortunately, the six month microfiche B05 report only
reports data on WUCs that have fallen below their recommended
MTBM. Very few accumulators had this reputation. It was then
discovered that a full year special computer run could be oktained

that would print out B05 data on each WUC regardless of the MTEM.

A sample of this B0S5 data is shown in Figures 2a, 2b, and

2c. As shown in these figures, the Emergency Brake Accumulator,

WUC 13DEC had four different part numbered accumulators associated
“‘: with it: 1356633402, 60001-3, 600013 and MS287973. The P/Ns

f.i 60001-3 and 600013 :are the same, except the "-" was left out

- in the latter. This one year B0S5 computer output worked out quite

:‘- well for obtaining part numbers of accumulators. However, some |
Ff" accumulators did not receive any maintenance during that one year

and, therefore, part numbers could not be dbtained. These were

apparently accumulators with very
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high MTBﬁq or were on a fleet of aircraft that had very low
operating hours for the year. A two year printout was requested
to resolve these few oddities; however, only one year's data is
kept on the computer.

The total compilation of P/Ns obtained for specific WUC is

presented on data sheets found in Appendix A.

5. Reviewing the Data
This last part of the report deals with reviewing the
maintenance history, accumulator physical characteristics,

developing results, conclusions, and recommendations.
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RESULTS
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.

The data presented in Appendix A provides the greatest

LA G i s oo
ik ..
b AN

R

amount of information on the accumulators. There is one sheet
per aircraft type. On the left of each sheet is the WUC of
each accumulator on that aircraft. These are followed to the g

right by the P/N(8), vendor code, gas volume, length, diameter,

and two year average MTBM for each accumulator. Some blocks
are not filled in because the drawings were not available at the
Engineering Data Office (AFALD/PTb) at W-PAFB, OH. A8 explained

6
rj earlier, the computer only stores one year of B05 data, and,
ﬁ therefore, a few P/Ns are missing.

Figure 3 presents aircraft having accumulators with a

!I two year average MTBM of less than 2000 operating hours. This

M *
o |

figure of 2000 operating hours was arbitrarily chosen. It was

ok

LT T

:j felt that by looking only at accumulators with low MTBMs the
ﬁ! best test-bed aircraft would be identified. Also, the PRAM

31

- sponsor felt that it would be best to flight test the new low

maintenance accumulator in place of an accumulator that had a

AR I

® proven history of a low MTBM. In this way, a successful flight

|

test might be followed by a retrofit of that particular fleet of

..
e

aircraft.

..
P

The KC-135/RC-135 series of aircraft have the largest number q
of accumulators with the lowest MTBMs, as is shown in Figure 3.

The other important fact concerning these KC-135/RC-135 accumulators

is that they match the 100 cubic inch size of the newly designed

low maintenance accumulator.

U T VRO
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SECTION IV

7 S IS

CONCLUSION

The goal of this report is to investigate the accumulators

i PRANYRARAL

found on most USAF aircraft, to record their maintenance history ‘

and physical characteristics, and to identify accumulators with

}
g
)
L“
:

low MTBFs that had physical characteristics similar to the newly
designed low maintenance accumulator. This goal was accomplished.
The major compilation of data presented in this report is found
in Appendix A.

Conclusions are:

(1) The KC/RC-135 series aircraft have the most accumulators
with the lowest MTBM values, and are physically similar to the

newly designed low maintenance accumulator.

(2) Accumulators have a very broad range of MTBM values; i
ranging from lows of 570 and 778 MTBM on the XC-135A and F-111B 3
aircraft, respectively to highs of 23,664 and 105,053 MTBM on -1

the A-7 and C-5A aircraft respectively.

14 ’1
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SECTION VI

RECOMMENDATIONS

Recommend that the boom system accumulator (WUC 46825) on
the KC-135 series aircraft be given serious consideration as
the flight test installation for the new low maintenance
accumulator. The accumulators on these aircraft have the worst
maintenance history, and their sizes are compatible with the
new design. There are approximately 640 KC-135A aircraft, 20
WC-135A aircraft and 25 RC-135 aircraft. With this number of
accumulators in service, theremight well prove to be a possible
retrofit candidace if the testing demonstrates a sizable reduction
in maintenance costs.

Recommend that the low maintenance accumulator test program
include an investigation as to why some accumulators have such
high MTBMs. Many are ovér 10,000 aircraft operating hours.

Lastly, recommend this report be provided to hydraulic
engineers and designers throughout industry and the government
as it represents the only effort to analyze and compare historical

data on hydraulic accumulator operating experience.
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APPENDIX A

COMPILATION OF

ACCUMULATOR MTBM HISTORICAL DATA

Published By:

PRAM

ASD/RA

Wright-Patterson AFB, OH 45433
AV 785-6632
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RCS: LOG-LOE(AR)7170
(Report B06)

FOREWORD

TITLE: Maintenance Actions, Man-Hours, and Aborts by Work
Unit Code.

SOURCE: AFM 66-1, TO 00-20-2 Series, "On" and "Off" equipment
work reported on AFTO Form 349 and AFR 65-110 aircraft utili-
zation data.

FREQUENCY: Monthly (or less frequently at the option of the
System Manager Air Logistics Center - reference AFLCR 66-15).

CONTENTS: This report provides "On" and "Off" equipment histor-
ical information on the maintenance actions, man-hours, and
aborts for the past six months, by month, on every work unit
code (WUC) included in the master record. This report also
provides a series of summary line entries for each system

and subsystem in WUC sequence, and EAD and system summaries

at the end of the report. Due to the method of assigning

and reporting standard reporting designators (SRD) for registered
support equipment, "Off" equipment data cannot be displayed

for this equipment. All of the data columns displayed in

this report, unless otherwise noted in the column header,

relate to and result from "On" equipment maintenance actions.

USE: This report is used as a reference for historical informa-
tion pertaining to each assigned WUC. It provides the capabil-
ity to plot trending and performance data in the areas of
failures, maintenance actions, manpower resource expenditures,
and aborts. Monthly it can be used to monitor problem areas
and to verify the effectiveness of modifications. Current

and previous years' microfiche reports are available for special
studies.

DESCRIPTION:

1. Responsible Air Logistics Management Organization and
End Article Identification. In the upper left-hand corner
of the report the System Manager-Air Logistics Center (ALC)
is printed, along with the equipment type designator and end
article designtor (EAD). The EAD is structured by equipment
type in accordance with AFLCR 66-15, Chapter 2, as follows:
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a. For aircraft and related mobile training sets - Modi-

i fied mission symbol (if assigned), basic mission and type
symbol, design number and series (if a master record is estab-

lished by series) - for example: F01S5, BOS2H, F111T, and TO38T.

b. For air launched missiles (ALM) or ground launched
missiles (GLM) - The launch environment symbol, mission and
type symbol, design number and series (if a master record
is established by series) - for example: AIMOO9E, GLMO030B.

c. For ground communications-electronic (C-E), except
L systems - The installation, equipment and purpose designation;
the design number and series (if a master record is established
by series) - for example: TPNO19V, TRC197. :

d. For ground communications L systems (C-E) - The system
identifier "L'" and the standard reporting designator - for
example: 407L8K1.

e. For registered support equipment (SE) - The Federal
Supply Class and NIIN designator portion of the registration
number - for example: G6115AWA.

f. For support equipment (SE) which is identified by
a standard reporting designator - The type model and the series
(gfzglmaster record is established by series) - for example:
GSM231.

g. For trainers and simulators (TRS) - The second and
third characters of the standard reporting designator, the
first two characters of the end item work unit code and three
zeros - for example: RADF000.

h. For ground launched missile (Class 1) trainers (TRS) -
The type, model, and series and "T" - for example: LGMO30T.

i. PFor aircraft engines (ENG) - The basic engine type
and model and the last two characters of the standard reporting
designator of the aircraft in which the engine is installed -
for example: TF033BP.

"nﬂ j. For munitions (WEP) - A "W," a blank, the first three
characters of the end item work unit code and two zeros -
for example: W RSV00.

2. Demand Report Control Number: When the report is produced
by demand, this is the control number entered in columns 19-24
of the demand request card. See AFLCR 66-15, Chapter 6, for
its purpose and structure.
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3. Period Ending: This is the last day of the report month.
The month indicates the most current effective period of the
data in this report.

4. WUC: This is a listing of work unit codes which qualify
for entry in this report as described in "CONTENTS" paragraph.

5. NOUN: This is the noun describing the work unit code.

6. Cat, QPA, ACT LMT or FAIL IMT and USE FACT. These entries,
from the B4 Master Record, appear immediately below the WUC
and Noun. Following is a descripton of each entry:

a. Cat Ind: This is a category indicator placed in the
B4 Master Record by the system manager to identify the relation-
ship of the WUC to the safety/mission accomplishment of the
end article:

Category
Indicator Description
A Safety of Flight/Operation. This
identifies work unit codes, which upon
failure or malfunction, would present
a safety hazara to tne end piece of
equipment or operating personnel.
B Mission Accomplishment. This identifies
work unit codes which, upon failure
or malfunction, would adversely affect
mission accomplishment.
c General Logistics. This identifies

work unit codes, not assigned Category

A or B, which will be evaluated from

a hi-value, reliability, critical support
and normal performance standpoint.

b. QPA - This is the quantity per application of the
work unit code to the end piece of equipment.

€. ACT LMT - If this header appears, the entry is Action
Limit. This value is a computed or manually assigned value
based on accumulated experience, or estimated when an adequate
experience base is not available. The criteria for establishing
or adjusting this value is prescribed in AFLCR 66-15, Chapter 2,
Section B. Action Limit applies only to aircraft, aircraft
engines, and the AGMO69A. If the work unit code experience
reflects a low or erratic failure rate there probably will
be no Action Limit assigned and the entry will be NO LMT.
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d. FAIL LMT - If this header appears, the entry is Failure
Limit. This value is manually assigned by the system/item
manager ALC and represents an acceptable and expected count
of reported failure conditions reported for one month. The
criteria for establishing or adjusting this value is prescribed
in AFLCR 66-15, Chaper 2, Section B. Failure Limit applies
to all equipment not covered by Action Limit (paragraph c
above). As in paragraph ¢ above a NO LMT entry denotes a
low or erratic failure rate and the equipment manager has ’
not assigned a limit to this item.

7. USE FACT. This is Use Factor (K1), the ratio of work
unit code item operation to the end item operation.

8. Month - This is a listing of the current month and each
of the preceding five months on which maintenance actions
have been reported, or for which a Mean Time Between Mainte-
nance Type 1 (MTBM-1) has been computed. An asterisk (*)
after the month indicates that the Action Limit or Failure
Limit has been breeched for the month. For equipment where
Action Limit applies, this indicator will appear when the
MTBM-1 has been calculated at less than the Action Limit.
For equipment where Failure Limit applies, this indicator
will appear when the failure count for one month equals or
exceeds the Failure Limit. When any of the previous five
months do not appear in this column, no maintenance actions
or man-hours were processed for the WUC during those months.

9. Inv - This is the inventory of the End Article or WUC
and it is furnished for information only. Inventory is entered
under the following criteria:

a. Computed Inventory - This is the average possessed
inventory - as computed from the Aerospace Vehicle Inventory,
Status and Utilization Reporting System (AFR 65-110) - for
aircraft, AQM, BQM, CQM, and PQM drones and the AGM069A missile.
For aircraft engines, the average possessed inventory for
the aircraft is multiplied by the number of engines on the
aircraft.

b. Special Inventory - A manual special inventory as
entered in the B4 Master Record will appear when the inventory
of the WUC agplies to only a part of the fleet or as stated in
paragraph c below. Special inventory for airborne equipment
is used to prorate operating time registered for the entire
fleet (fleet inventory will be used if the special inventory
is greater). Special inventory is identified by an "X'" immedi-
ately to the right of this column.
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c. Inventory for all equipment other than those categories
indicated in paragraph 9a above is the inventory manually
entered in the B4 Master Record by the equipment manager.

The inventory for equipment other than aircraft and engines
is used to compute the operating time which appears in the
operating time column of this report.

10. Op Time - This column displays the total fleet time that
the end article was operated for each month listed, or a computed
figure, and a six month total line for each WUC.

a. For aircraft and the AGMO6SA monthly line entries
on all numeric system WUCs, the operating time will be: flying
time X inventory ratio.

NOTE: Inventory ratio is B4 special inventory (if a
special inventory has been entered) divided by
AFR 65-110 inventory.

b. For aircraft engine reports, the monthly line entries
will be: aircraft flying time X the number of installed engines
X inventory ratio.

c. For ground and air launched missiles, the monthl
line entries will be: AFR 65-110 inventory (if available
X 30 days X inventory ratio; or B4 inventory X 30 days (if
AFR 65-110 inventory is not available).

d. For all other equipment plus alpha system WUCs in
missile master records, the monthly line entries will be:
B4 inventory X 30 days.

e. For the six months total line entries, the operating
time will conform to the following criteria:

(1) When six months of maintenance data is displayed
for a WUC, the six month line entry is a total of the six
months operating time.

(2) when less than six months of maintenance data
is displayed for a WUC, but the WUC has reported actions which
pre-date the current six month period, the six month line
entry is a total of the six months operating time.

(3) When less than six months of maintenance data
is available for the WUC, the six month line entry is the
total operating time from the first month that the work unit
code was added to the B4 Master Record.

11. Abo - This is the number of aborts (mission failures)
reported for the work unit code for the months indicated.

On equipment maintenance actions with a when discovered code/
equipment type combinations are counted as aborts. (Records
with zero units and those with invalid or no defect low malfunc-
tion codes are excluded.)
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a. For ACF, ALM and ENG (Aircraft/Mobile Training Sets,
Air Launched Missiles and Aircraft Engines). When Discovered
Codes "A" or "C" in combination with Action Taken Codes "F,
G, X, L, P, R, or Z."

b. For GIM (Ground Launched Missiles). When Discovered
Codes "A, C, H, or P" in combination with Action Taken Codes
"F, G, K, L, P, R, or Z." _

c. For SB, TRS, and C-E (Support Equipment, Trainers,
Simulators, Missile éIass T Trainers, Ground Communications-
Electronic Equipment and L Systems). When Discovered Code

"C" in combination with Action Taken Codes "F, G, K, L, P,
R, or Z."

d. For WEP (Munitions). When Discovered Code "C" in
combination with Action Taken Codes "F, G, K, L, P, R, or
Z."

12. Maint Actions - This is the number of maintenance actions
reported for the current month and each of the preceding five
months against the listed work unit code. The accumulation

is based on a count of units completed on maintenance actions
with selected how mal and action taken combinations. These
actions are determined and listed as follows:

a. Type-1 - This column displays failures. The computer
definitionr of a failure at the two, three, and five position
work unit code level is:

v1) Any Type 1 how malfunction code in combination
with an action taken code of F, X, L, or Z.

(2) Any Type 1 how malfunction code in combination
with an action taken code of P or R provided the removed item
was not found serviceable ("B'" action taken code) at the bench
check station.

b. Type-2 - This column displays other malfunction actioms
which are defined as:

Type 2 how malfunction code and all action taken
codes listed in paragraph 11b above.

c. Total - These are the total maintenance actions (units)
reported under all valid how malfunction codes (Types 1, 2,

and 6) and all action taken codes listed in paragraph 11b
above, plus E, H, J, S, V, and X.
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13. MTBM - This is the Mean Time Between Maintenance Type 1
or Mean Time Between Maintenance Total as indicated by the
following two subheadings:

a. Type 1 - The Mean Time Between Maintenance Type 1
(MTBM-1) is computed each month for each work unit code unless
no failures have been reported for any three consecutive months
within time span covered by this report. For each monthly
MTBM-1 computation, a three month accumulation of failures
and operating time (flying hours or days) is used, i.e., current 1
and previous two months. Following is the formula:

.1 « Operating Time X Use Factor X QPA .
MTBM-1 ‘Eﬁiﬁfffé of Failures X Inventory Ratio

a

Where:

A three month (current and
previous two months) accumu-
lation of flying hours. Adjusted
by inventory ratio, or inventory
X days, as apglicable. (See
paragraph 10.

Operating Time

Use Factor = Ratio of item operating time
to flying hours. (Normally 1.00)

QPA = Number of identical items
reportable under one work
unit code.

A three month (current and
previous two months) accumu-
lation of failures.

Quantity of Failures

Inventory Ratio = B4 special inventory divided
by AFR 65-110 inventory.

b. Total - The Mean Time Between Maintenance total is
computed each month for each work unit code using the same
formula and criteria as for MTBM-1 with one exception, i.e.,
quantity of total maintenance actions is substituted for quantity
of failures. See paragraph 1l2c.

14. Man-hours - This is the number of man-hours (whole labor
hours) reported on the work unit code for the months listed.
These man-hours are listed as follows:

69




a. Sched - These are the man-hours spent as schedule.
maintenance and reported by the following Type Maintenance
Codes as listed in AFM 300-4, ADE MA-358.

(1) For aircraft (including installed engines),
drones, and related mobile training sets and resident training
-equipment: "A, C, D, E, H, J, M, P, Q, R, T."

(2) PFor engine shop work: "A, C, D, H, X, Q, T."

(3) For Air Launched Missiles, related Support and
Training Equipment: "A, C, D, E, J, P, R, T."

(4) For Ground Launched Missiles, related Support,
Communications-Electronic and Training Bquipment: "A, D,
F, J, P, R, T."

QR T "(S) For Common Support Equipment: "A, D, J, P,
9 » L4

(6) For Class 1 Trainers: ™A, D, J, P, R, T.”

(7) For Ground Communications-Electronic Equipmant:
“A, F, J, P, R, T."

(8) For Munitions: "A, J, R, T."

b. Unsch - These are the man-hours spent as unscheduled
maintenance and reported by the following Type Maintenance
Codes as listed in AFM 300-4, ADE MA-358. For all of the
categories of equipment listed in paragraph 14a above, the
following codes, as they apply, are considered to be unscheduled
maintenance: "B, B, H, L, S, W, Y."

SNOTE - These codes can be scheduled maintenance - see
receding paragraphs (1), (2), and (3) for description
y equipment type.

c. Shop - These are the man-hours expended by shop mainte-
nance personnel in checking/repairing items removed from the
end article which are charged to this Work Unit Code. These
are "Off" equipment man-hours and include Programmed Depot
Maintenance (PDM) but exclude depot component overhaul.

15. Shop Action Units - This is a unit count of "Off" equipment
actions reported on the Work Unit Code. The following three
categories of shop actions are identified:

a. Repr - This column is a unit count of "Off" equipment

actions which have been assigned Action Taken Codes A, F,
G, K, L, V, or Z.
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b. Condm - This column is a unit count of "Off" equipment
actions which have been assigned Action Taken Code 9.

c. NRTS - This column is a unit count of "Off'" equipment
actions which have been assigned Action Taken Codes 1 through 8.

NOTE: The above columns include Programmed Depot Maintenance
(PDM) but exclude depot component overhaul.

16. Totals - Below the month entries for each WUC, totals
are listed for each of headings (paragraphs 9-14). The mean
time calculations are based on six month totals of units and
operating time.

17. Subsystem Summary - After all WUCs for a subsystem are
listed, data is summarized for the subsystem (the first three
characters of the work unit code suffixed with "XX") for the
current month, each of the preceding five months, and a sub-
system total. This summary is not produced if only one WUC
is reported for the system.

18. System Summary - After all WUCs and subsystems for a
system are listed, data is summarized for the system (the

first two characters of the work unit code suffixed with "XXX"),
in the same format as the subsystem summary above.

19. EAD Summary - After the last system summary for each

EAD, a new page will start with an EAD Summary. It summarizes
all data included in system and subsystem summaries. Computa-
tions using B4 data fields will substitute 001 for QPA and
01.00 for Use Factor. Operating time will be "fleet," or

will be computed from the first B4 inventory, as applicable.

20. System Summary - System summaries will be repeated in
this section for easy reference.

21. The End Article Designator (EAD) in the upper left-hand
corner of each page of this report may represent a single

item of equipment or a group of similar end items, as deter-
mined by the System Manager ALC. For aircraft and missiles,

all Mission Design Series (MDS) for which data may appear

in the report are listed under heading - "Data for the Following
Weapon Systems can be in this report:," at the end of the
report.

COMMENTS: All comments regarding the contents, use, and distri-

bution of this report should be submitted through command
channels to HQ AFLC/LOEP, Wright-Patterson AFB, Ohio 45433.
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~ PCN: 8-D056B-BOS-RX-217 (Microfiche - Monthly) 18 nov 181

-B05-WK-M17 (Paper - Weekly, AR)

RCS: LOG-LOE(AR)7169
(Report B0S)

FOREWORD

TITLE: Summarized Maintenance Actions for Selected Work Unit
odes.

SOURCE: TO 00-20-2 Series, '"ON" and OFF" Equipment Work Reported
on AFTO Form 349.

IDENTIFICATION: Consists of responsible ALC for logistics
management, repor> control number (demand only), type equip-
ment, BEnd Article Designator (EAD), and Work Unit Code (WUC).
Listed at the end of this report is the various mission, design,
and series (MDS) of weapon systems included in this report.

FREQUENCY:

a. Monthly (or less frequently at the option of the System
Manager of the Air Logistic Center (Ref AFLCR 66-15). This
report is produced when one of the following conditions exist.

(1) when the number of failures equals or exceeds
the established failure limit for a work unit code for the
current month. Failure limit applies to all categories of
equipment except aircraft, aircraft engines and the AGM069A.

(2) when the Mean Time Between Maintenance - Tyge
1 (MTBM-1) computation is less than the action limit (AL
established for two consecutive months. The monthly MTBM-1
computation is based on the current and two previous months
accumulation of MIBM-1 actions divided into the corresponding
three months operating time. Action limit applies only to

WUCs for aircraft, aircraft engines, and numeric WUCs for
the AGMOG69A.

b. On Demand (Special Request). This report can be pro-
duced when requested for an entire EAD, system (2 digit wuC),
subsKstem (3 digit WUC), or WUC (5 digit WUC). Reference
AFLCR 66-15, Chapter 6, Section B for demand format.

- €. Emergency Demand Request. Th’s report can be produced
within 24 hours to support accident/incident investigations.
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CONTENTS: This report provides six months of summarized detail
information on work unit codes which do not perform to the
preset standards described above. When this report is produced
as a result of a demand request, it will provide from one

to twelve months of data at the option of the requester.

Support General Data (units and man-hours) is reported by
demand only. The three parts of the report are produced for
each work unit code. Part I - "ON" equipment actions, Part II -
Shop actions (except for SE), and Part III - Parts replaced
(except for SE).

USE: This report is used to conduct detail analysis for special
studies on work unit codes to:

a. Determine the reasons for substandard performance
and monitor problem areas.

b. Assess the impact of changes to inspection requirements.

Cc. Determine whether or not the maintenance actions are
distributed evenly across the inventory or if they are concen-
trated at specific locations.

d. Verify modifications effectiveness.

e. Identify reasons for items causing a high rate of
unsc?eduled maintenance.
LT «“"nl'l.‘:"lﬂ :'.'.‘
DESCRIPTION:

i oo
r Y ety

a. Part I. "ON" Equipment Actions.

(1) How Malfunction - Code, Noun and Type. This
column displays the numeric how malfunction codes, and the
nouns describing the codes, reported against the work unit
code. Type how malfunction codes (1, 2, and 6) are described
in AFLCR 66-15, Chapter 5, Section B.

(2) Curr MO Unit Count.

(a) Fail. This column displays the number of
failures accumulated during the current month for each how
malfunction code appearing in the report. (See failure defini-
tion in paragraph a%S)(a) below.)

(b) Oth Mal. This column displays the numbers
of other malfunctions accumulated during the current month

for each how malfunction code appearing in the report. (See
Oth Mal definition in paragraph a(3)(b§ below.)
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(3) Six Month Unit Count. The following columns
display the number of units completed accumulated for the
most recent six month period when the report is produced as
a result of performance not meeting the action limit or failure
limit criteria. These columns will contain one to twelve
months of data for demand requests, depending on the period
of data requested. Column headings will reflect the requested
number of months.

(a) Fail. This column displays the number of
failures (units) ror the WUC. The computer definition describ-
ing a failure at the five position work unit code level is:

1. Any Type 1 how malfunction code in combi-
nation with an action taken code of F, K, L, or Z.

2. Any Type 1 how malfunction code in combi-
nation with an action taken code of P or R, provided the removed
item was not found serviceable ("B" action taken code) at
the bench check station.

(b) Oth Mal. This column displays other mal-
functions (units) which are defined as any Type 2 how mal
code with action taken codes F, G, XK, L, P, R, or Z or any
Type 1 how mal code with action taken code "G."

(c) Six Month Unit Count by Action Taken. The
following individual columns display the number of units com-
pleted accumulated for each action taken code (or group of
action taken codes) listed in the column heading. Six months
of data will be in these columns when the report is produced
as a result of performance not meeting the action limit or
failure limit criteria. For demand request, these columns
will contain one to twelve months of data depending on the
period of data requested.

(4) Six Month Units. This column displays the number
of units accumulated for each how malfunction code listed
for the most recent six month period when the report is produced
as a result of performance not meeting the action limit or
failure limit criteria. Demand requests will contain one
to twelve months of data, depending on the period of data
requested. Column heading will reflect the number of months.

(s) Six Month M/HRS. This column displays the number
of man-hours accumulated for each how malfunction code listed
for the most recent six month period when the report is produced
as a result of performance not meeting the action limit or

failure limit criteria. For demand request, refer to para-
graph (4) above.
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(6) Total. A total line is entered for each t{pe
how malfunction. This is indicated by a single asterisk (#).

(7) WUC Total. The WUC total line is the sum of
total lines, described in paragraph (6) above.

(8) Six Month Units § Man-hours for Other Actions.
This line print will appear as the last entry in this section
of Part I. This entry displays six months uniis and man-hours
on action taken codes other than those listed in paragraph (c)
above, plus any unidentified action codes which have been
reported. Action taken codes '"Q," "T," "U,'" "Y," and INVL
will appear on this entry. For demand request, refer to para-
graph %4) above.

(9) The second section of Part I displays the same
data as the first section except that the data is in command/
base sequence instead of by how malfunction code.

b. Part II. Shop Actions. The heading for this part
of the report is the same as Part I. The data within this
part, however, is grouped by Federal Supply Class (FSC) and
Part Number (P/N) of the item being repaired; along with the
National Item Identification Number (NIIN), Materiel Manage-
ment Code (MMC) if the part number can be successfully matched
using the reported FSC/PN and the "OFF" equipment master record.
In instances where reported FSC/PN combinations cannot be
matched to a NIIN, the part numbers and associated data are
grouped and displayed as the last entry in this part. Part II
is a two-section display of data for each part number processed
as a shop maintenance action and reported against the work
unit code indicated. The first section displays data in how
malfunction code sequence and the second section in base sequence,
with a spread of action taken code groupings across the page
of the report. The following headings apply:

(1) How Malfunction, Code, and Noun. (Reference AFM 300-4,
Volume I).

(2) Repair, AFG. These columns display the number
of units and man-hours reported against the how malfunction
code using action taken codes "A," "F," and "G."

(3) Adjust, KL. These columns display the number
of units and man-hours reported against the how malfunction
code using action taken codes "K" and "L."

(4) CLN/TEST/CRSN, VXZ, These columns display the
number of units and man-hours reported against the how mal-
function code using action taken codes "V,'" "X," and "Z."
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(5) SRVCBLE, BJ. These columns display the number
of units and man-hours reported against the how malfunction
code using action taken codes "B" and "J."

(6) NRTS § Condemned. These columns display the
number of units processed through field maintenance repair
shops, but not returned to a serviceable condition at base
level. Also, a cumposite entry of man-hours to process these
items is displayed.

(a) NRTS 1 - Repair not authorized.

(b) NRTS 2-6 - Item not repaired due to lack
of equipment, tocls, facilities, skills, parts, shop backlog
or technical data.

(c) NRTS 7-8 - Item not repaired, excess to
base requirements or directed return to depot.

(d) NRTS 9 - Item is condemned.

(7) Total. These columns display the total number
of units and man-hours (paragraph b(1) through b(6)) reported
against the how malfunction code.

(8) Delayed, CDMN. These columns display the number
of units and man-hours reported against the how malfunction
code using action taken codes "C," "D,*" "M,"™ and "N."

(9) The same spread of data for the part number (described

in paragraph b(2) through b(8) above) is displayed in base
sequence. '

(10) WUC Total. At the end of Part II for each WUC,
the totals of columns of paragraph b(2) through b(6) for all
part numbers are displayed.

c. Part III, Parts Replaced. The heading for this part
of the report is the same as Part I. This part contains data
identifying the actual parts replaced during repair. These
parts replaced relate to the part numbered items repaired
and identified in Part II for the work unit code indicated.
Data is displayed by FSC/Part Number as follows:

(1) FPSC, Part Number. These columns identify the
parts replaced.

(2) How Malfunction, Code and Noun(s). These columns

describe the reasons for the parts replacement.
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(3) Ref Sym Noun. This column displays the reference
symbol used on communication, armament, and electronics equip-
ment. The symbol indicates the position within.a circuit
in which the replaced part was installed. For cther parts
replaced, a noun describing the part is listed. The entry
is obtained from Block 29d of the AFTO Form 349.

(4) Base. This column contains the name of the base
reporting the how malfunction and replacement action.

(5) Quantity, Curr and Five. These columns display
the number of units (parts replaced) for the current month
and the previous five months when the report is produced as
a result of performance not meeting the action limit or failure
limit criteria. For demand requests, the previous months
column will contain one to eleven months of data depending
on the number of months requested.

(6) Total. When more than one line is printed for
a part number, a part number total line is printed.

(7) WUC Total. Where more than one line is printed
in Part III, a WUC total line is printed.

d. The End Article Designator (EAD) in the upper left-
hand corner of each page of this report may represent a single
item of equipment or a group of similar end items, as deter-
mined by the ALC System Manager. For aircraft and missiles,
all Mission Design Series (MDS) for which data may appear
in the report are listed under the heading - "Data for the
Following Weapon Systems may be in this report:."

COMMENTS: All comments regarding the contents, use, and distri-
bution of this report should be submitted through command

. channels to HQ AFLC/LOEP, Wright-Patterson AFB, Ohio 45433.
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